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SUOOlGJP OF l«JRlalG GlUJP C5 RJ!LEASE INro '!HE D1VIRDEN1' 
• MDI11'I!:s CF ~ 

s!Pl'!MBElt 2l, 1984 

A s1.i:lgroJp of the Nx'1d.nq Group at ReJ.eaae into.the E'.nv1ronrclt. met by telApl'cne 
conference call fraa 3.45 p.m. to 4115 p.m. on ~ 21, 1984, to atteapt:. 
to dewl~ a docr.:INmt deaUrq with poJ.nta to c:cr.idK in &lta. 1IUl:IGlaa1c:d fix 
experinw1t.s 1:M::Jlvin; field te.t1r:g of ~i... tn. Gecqe lAJ:y, 
'lb:mls Pircoa, SUe 'lbliD" Ame V1dawr, aid B1 j abeth MU....ui partJ.c1pat.e:!. 

Dr. Lacy int:rcduced tM doo..nt. (At.t&tllWlt I) ~ he an:! Dr. Tolin hid 
generat.ed at the beau of the Sept.erber 14, 1984, tel.epla. CCXlferenoe call. 
Drs. Vidaver an:! Pit"ale felt. the doc:uInent was -.11 d:Jne; they ha! several minor 
suggested ncdifications. 

Dr. Vidawr tlDught. the general aitline was qoocI: 8he .. JgIJHtC that tlw \110m 
"charac:t:.eriatics" be 8\btituted tbr the ~ -uaita" tA\erewr the 'IIIOl:'d 
"traits" appean: in ~ ~ • 

Dr. 'lbUD ukec! it itaa II~ a1'Duld expUc:1tJ.y state that. intoaaatJcn Oft tDzo-
ganicity be inclur!le! in any prq3QI&l. She noted that. this idea is 1q)1lc1 in 
item II-C by the word "fi1Yaiolcqic:al.." Drs. Vidaver ani Pirone agrea! that 
toxogenJ.city is iDpl1ed in the tem "physio1ogieal." ard need not be state:! 
exp1ictly in the docunent. 

Dr. Pira1e queKJaw! the languIge oJ! ita. III .... , he won!er«! if thia 
lan;uage rd4tt. be mN logj""'1y included \DJer it. IUooC-l. Dr. lacy said 
iten III-A. ..... ~ to uk the t:»ll.cwing quHtJal, 1f tbI Ia. ccnluuct 
ccnsist.a of z + y, am z wpr_mta the gane, "-t..1a the fwx:tkJn CJt. the 
exoess of INA, Y1 tblld the F •• nee at y dfect the ~ of the 
organism? Or. lAcy suqgeeted the..,m "excess" might be a:Sded to the ~ 
of item III-A-4 to c.lArUy this OOIlOIpt. 

Dr. Vidaver felt the·l.anguage of item I11-B-2 wuch aonta1ns a .1ad.1Ar CClnC4Ipt 
\laS not clear. It.81l I1~2 rtMIda _ fb11or.e: 

"0eec:r:1be the aaomt of any YeCtcX ~ renaiAing in the final CXInBt.I:uC:tJ.. 
Is any effect anticipata:l traa th1a IlIA? 

Or. racy suggested that 1an;uage might he mxli.fied to read as fi:>U~: 

"Describe the arrcunt of any vector tEA remai.nin3 in the final conatruction. 
Predict. ~er any d'Ianges in pat;h:)loqical. eoologi.eal, p,y.:io1ogical, or 
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~ pcoperties of the hcst organism w::uld be anticipated as the result 
of any rema.inin;J vector r::NA." 

Dr. vidaver noted that itan 1Il-B-3 a1Dlld be refbrnated. 

Dr. Pira1e 8IJ9988ted the WIXd "lJkely" be deleted fran item II1~3-a-lii. 

Dr. v.ida.ver auggast.ed the 'foOtda "pathological, ecological, physiological" be. -
substituted for the ~ma "patl'Ologic, ecologic, physiologic" in it:.erra II1~-l, 
1II-D, am IV-<:-3. 

Dr. vidavu questioned the oonst:.ruct.ion of item 0-2. She 8UCJ9Ii8ted the ~ 
should read in part: . 

"Provide data nlated to II'I.Y anticipate! or ~ipateS effect.ll of the 
1lW3dW.e1 ~ fran IIlicrc:x:oIm. gnaenhcuM, ard/or growth c:henbJr 
experiments that • .iaul.ata natural ccn::U.tJcrw. 'lbe method8 of detection an:! 
sensitivity of scpling t.echniques. am periodicity of sartpling should be 
indicata:1. These studies al'xxlld inclt.de useasment of the fblJ.owing items:" 

Dr. Lacy suggested iteu lll~-fr ~t nrze logically be J.naertai in t:hU doc:uIelt 
as item D-2-d. Or. Pirooe agreed as papdat.icD cx:mjdent.1cww WQIld be Jqortant 
here. Dr. Lacy felt cae a::N~ urr:Ier It.l D-2 '«I.Ild be ~ the aa 
sequences to be ~1014 into the recipient. ~ JaiIiJht be adwntitiously 
oc:nt.tIainat.ed by other r:a HqUInC8II traD the I&. danar: QZ9Iftism. Ik'. '1blJ.n 
c:r::mcernin3 the l1caDgene1ty of the a.. dalor ~ alDlld be incl.u6ed in the 
dcx:.unent.. Dr. V!da.wr tb:Ju9'lt the question of the ~ity of the dmor 
·might be addreued in it..n 111-0. 

Or. Pirent noted that the Eflr- "incl.uc!i.n; genet.k:s" in ita. II-e ancJ III"",,-2 
is very broad. Dr. Lacy aid hili had 1ntardC t.ba pbnSe "inal.Udi.n; C)IDatk:a .. 
to ~tpiU18 a nqueat 1br J.nfoaaatJDn en the npUcatbt c:)'Cla. a. ncte! that 
RAe wcul.d need to evaJ.uata .. part of its review ~tJ.cn (1ft the npU.catJ.al 
c:}'Cle of vixwIea ard viraic18. Dr. VJ.daver euggnte! the qualifier "releftftt" 
be inclucied before the wxd "gmeticw" in i-te. U-B aD! III-A-2. 

Dr. Lacy ~ tAlet:l1er i.nYatigatol"S .ubn1~ prcipIJ8&1.. \II1CUld ~ 
that this request fbr relevant gawtica \Olld apply to IR\ as well .. OOA. 
Dr. Tolin questionad ~ the inwatiqator wcul.d incllD intoI:Irat::1on en 
genetic variability and. the stabil i ty of gmaDM in t.beir fCopoAlS. 

or. Lacy agree that "relevant" I2Ii9ht cSiffer e:,r cU.ffarant bloJ.o;ical syatsns 
am agr-eed to inMrt thia ~ in it_ 11-8 and III--A.-2. t'c'. Vidaver agreed: 
she felt. no doo.mwlt ccw.d envisage fINery pouibUity. 

Dr. Lacy questioned ~ item IV-<:-2 should be deleted. Dr. 'Iblin felt it 
srould remain in the document as this section refers to the genetically nodified 
organism. 

Dr. Vidaver felt the l.a.nJuaqe of item IV-E was not clear. Dr. Pirone agreed. c.~ 
Dr. Lacy said the l.a.nguage of item IV-E was an atterrpt to request. infbrmatiat 0. 



<Xl survival ard disaeminat.iat. The ~r1dn; groJp llUljgeSted Ik. Mil8lil8ld. write 
~ m a::JtMJty the idea that the modifia! cxgen1am a'h:nlld be mnpsred to 
the wild-type parent. organi8lll. 

~ doanant. as ncd1f1e:1 by the aubgrolp is Att:adlnent II. Iftds doalment will 
be sent to the October 5, 1984, neetiIJ3' of the ltbrlcing GrOJp in Relea.ae into 
the Fnvironnent. . 

, Ph.D. 
Exealtive Secretary 
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Or. Elizabeth Hilewski 
Scientist Ad.ini.trator 
Office of Raca.binant DNA Activities 
National Institute of Allergy and 

Infectious Di ••••• s 
Building 31, Roo. 3108 
Bethesda, MD 2020:5 

Dear Dr. Milewski: 

Attachrent 1 - page 1 

19 September 1994 

Please pl ••• e find enclosed « neN version of the ·points to 
consider for rele.se of lIicraogani ... into the environunt .. b.sed 
on our tel aphone cQrlference of 14 September 1984. 

/ 
Sue A. Tolin 
Professor 
Plant Pathology 

cc: 
Dr. T. P. Pirone 
Dr. A. K. Vidaver 

Sincerely, 

t:!zy~ 
Associ.te Prof •• sor 
PI.nt Pathology 
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Revisions by G. H. Lacy 
and S. A. Tolin based 
on A. Vidaver's draft 
of 30 August 1984 

September 18, 1984 

Release of MicroorganiSM' ContAining Recoebinant DNA Molecules into the 
Environment 

Experiments in this cate;ory require specific review by the RAe and NIH 
and IBC approval before initiation. Review of experiments under this 
category require submission of relevant information an the proposed 
experiments to ORDA for publication in the Federal Register and inclusion 
on the agenda of a RAe ..-tin;. 

The submission should include a stAt..ant of objectives and a description 
of materials and methods, including methodology for monitoring the 
experiments, and expected results. A summary of relevant background 
information and preliminary results conducted under contain..nt should 
accompany the proposal. The folloNing outline has baen developed by the 
Working Group for Release into the Environment as & su;gestad list of 
Points to Consider for SCientists prepAring proposals. Inforaation 
submitted should include but not be limited tOt 

I. Summary of the experiment, including objeCtives, significance, and 
justification for the request. 

II. Characteristics of the parental microorganism to be modified and 
released into the environment 

A. Identification, t~xonaay, source, and strain 

8. General biolooical characteristics, including replication cycle 
and ganetics. 

C. Pathological, ecological, and physiolo9ic~1 traits 

D. Methods for detection and monitoring natural populations 0+ 
this microorganiSM. .Give the sensitivity of these .. thods. 

III. Characteristics of the MOdified microorganism to be rel.A.~ into the 
environ-aent 

A. Source of the DNA sequences to be inserted into or used to modify 
the microorganism to be released into the environment. 

1. Identification, taxonomy, source and strain of organism 
donating the DNA 

1 
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2. General biological characteristics, including genetics 

3. Pathological, ecological, and physiological traits 

4. Document the means And sensitivity o~ the techniques by which 
the presence or the Absence 04 donor organi •• wtll 
be assessed in the ~inal population of microoorganisms to 
be released into the environment 

8. Genetic manipulati~s: describe the methodCs) by which the 
DNA vector has been constructed and introduced. lnclude diagra~s. 

1. Describe the nature of the DNA inserted or modified 
by the genetic manipulations. Document the .. ount of any donor 
DNA in excess of the &MOUnt required for the Dinimal effective 
genetiC alteration in the final construction. Predict wheth.r 
any chang •• in pathologic, ecologiC, physiologiC or genetic 
preperties of host organis. would be anticipated as the result 
of the donor DNA. 

2. Describe the aaount of any vector DNA remaining in the final 
construction. Is any effect antiCipated fro. this DNA? 

3. Describe the method of introduction of the DNA and selection 
altered oroani •• s. 

a. If microorganisms are used to introduce vectors or are 
vecters themselves, 

i. Indicate how they compare with wildtype strains. 

ii. If disarmed pathogens are used to tranuit the 
vector, indicate factors that will most 
likel y prevent the .. llIicraorganiMs freta 
regaining or acquiring pathOQenic potential. 

iii. If the vector is likely to survive independently of 
the host(s), refer to this possibility And provide any 
available data to assess the probability of transfer 
likely to other organisms . 

iv. If a micrcorgani .. will only b. used to introduce 
a vector(s) or are vectors themselv •• , document the 
~ans and .ensitivity of the technique. by which the 
presence or the absence of the microorganism will be 
assessed in the final construction to be released 

D. Properties of the modified oroaniSM 

1. Describe anticipated properties of the final population of 
engineered organisms, with emphasis on the desired effect 
and any other possible patholoqic, ecologiC, physiologic or 
genetic effects. 

2 
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2. Provide data related to any anticipated or non-anticipated 
effects of the modified microorganism from microcosm, 
greenhouse, and/or growth chamber experiments that simulate 
natural conditions. These studies should include assessment 
of the following items. The methods of detection and 
sensitivity of sampling techniques, and periodicity of 
sampling should be indicated. 

a. Survival of the microorganism to be released 

b. Replic.ti~ of the microorganism to be released 

c. Dissemination routes of the microorganism 

IV. Release into the environment 

A. Describe the experi..nt for release of the modified organism into 
the environmant. Provide information, including diagrams, of the 
experimental location and the surrounding environs. Information 
provided should include pertinent plant, SOil, .. ater, a.,-obiole
gic, and/or other data to assess the containment or spr.ad of the 
microorganism. 

B. Indicate containment procedure. in the event of aCCidental re
l.a.e as .... 11 a. intenUon.ll r.1 ..... , and procedure. for 
eeergency termination of the experiment. Specify acc ... and 
security $Sasures for the area(s) in which the tests ~i11 be 
performed 

c. If the microorganiSM to be released is to benefit a plant or 
control another microorganism, a noxious weed, or An Animal pest 
of plants, provide the following inform .. tion about that target 
organism. 

1. Identification, taxonomy, source, and strain 

2. Gen_tit characterisitics 

3. PathologiC, ecologic, and physiologic traits 

4. The anticipated IMICtwlha of the interaction betWeen the 
released microorQaniu and the target orGani .. 

D. Describe the prospective effects of the introduced MicroorgAnis. 
on non-target plants, animals, and inanimate objects should be 
indicated as appropriate 

E. Describe eonitoring procedure. and their Ii_its of detection for 
survival, dissemin .. tion, and non-target interactions of the MOdi
fied microorganiSM. Include periodicity of sampling and 
rationales for monitoring procedures. Compare data collected 
with .~Tects of the non-modified wildtype .icroorganism .cst 
similar to the modified organism at the eMperimental site. 
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DEPARTMENT OF HEALTH & HUMAN SERVI~ 

Sept.E!lttJer 26, 1984 

MEMORANDUM 

To; WOt1ci.n:J Grcup on Release into the fhvixomant 

Fran: Executi \18 Sec:ret:ary 

Attachnent II - Page 1 

Public HMIIh s.McI 

National InadlUt .. of HuJth 
Be~ Marytand 10205 
Building: 31 
Room ; 3810 
(301) .... 6051 

Subjects Addit:i.onal Haterlal..s 1br Q::tober 5, 1984, Meet..in:J 

Pleaa find encl.OBed a ~ pnl..i.nd.niuy paper '«h1c!\ will hcpefuly aarve as 
the aem:I.nal cb:.uaent fbr a.tr o::to1:ier 5 atteapt to· deYelcp subld.u.Ion gu:t.dance 
for mve-tigators wi.ahing to field test genet.ic:ally ""cUffed ~. 

If :tal have any queatioaa, please feel. free to a:at:at.t me at 301-496-6051. 

Enclosure 

Addreaaes I Dr. Arntzen 
Dr.Cl.owea 
Ik. Q)lwall 
D:. Pedoroff 
Dr. Fowle 
Dr. Gct:tesmm 
Dr.Hi.raDo 
Dr. lacy 
Dr.Mdlarrlty 

Q:'. MU1er 
Q:-. MitdteU 
tr.Piz1antel 
Dr.Pi.J:one 
Dr. Pramer 
Dt'. ScandalJos 
Dr. ShaEplea 
Dr. '!blin 
Dr. Vidavar 
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SeptEJlber 21# 1984 

POINl'S 'ttl <XlHSltEll PCIl SlIIUSSIONS D1\OLVING RELF.ASI!! <F ~ 

CIJNrAINDG 1U!O:HBDIUl1' ~ MJUDJ1ZS INTO 'tHE EN\IIkH£NI' 

. 
Experinants in thf.s category require apeci.fi.c review and ~ before 

initiation by the Pacxlrbinant aA kiYisory Ccmaittee (RAe) an! the National. 

Institutes of Health (HIH) and the Irwtitutional. Bioaafety catmi.ttee (Iac). 

Relevant. infoDtl&tion on the ~ experiJOents sroutd be subnit.t.e::l to the 

Office of Racad:linant OOA. Activities (ORI:Il).' 

'1be subuission sbJuld include a statement of objecti:v .. an:! a description of 

materials ani mtt:b::Ida:, incJ.ucti.rq ~ fbr Kad t:ori.ng the experimenta, 

ani acpeeted resUlts. A 8tamary of relevant background infol:maUon an:! 

prel.iminary results oon:1uct.ed tn:Ier oontaiment ab::uld ac:caapmy the 

prcposal. The fbl..1t:Adn:3· c:utlJ.ne bas been dawlcped by the tforki.D;r GraJp 

~ Release into the ~ as a .uggeste! liat of Points to Consider 

for scient.iat:a p:eparirr;J PEcp:l8&ls. InfoDnltion IlUbtd.tta1 sh:luld inclu:!e 

but not be limited to: 

I. SUImaty of the experiment includi.ng cbjet:tiws. signUf.ca.nce, arx! juRUiea-

t.ion for the request. 

into the envirorment.. 

B. General biological dlaracteriatic:s includ:i.n; replication cycle and 

relevant genetics. 



~. 

AttaclJnent II - Page 3 

C. Patl'x:>l09ical, ecological, and P'lYaiologic:al characteri8tics. 

D. MetiDds for detection an:l nonitorinJ natural populations of this 

microorganism. Describe the sensitivity of these.meth:x!s. 

III. Olaract.etisti.cs of the ncdi.fied microorganism to be released into the 

enviroment. 

A. Source of tba ~ se:;uencea to be iniert.e1 into or used to ncdify 

the microorganism to be released into the "envirorvent. 

1. ldenti.f'ication, taxonaay, source, am strain of organism donatin; 

the DNA. 

2. General biolcqica.l characteristics including ralevant genetics. 

3. Patmlogical, ecol09ieal, al'¥1 physiological charac:teriat.ic:s. 

B. Genetic nanipulationa: describe the .-thodC., by \hi.c:h the DPL vector 

has been cawtNcte1 &D.i intrc:duc:ed. Include ~ .. appn'Iprlata. 

2 

1. Describe t.lw nature of the IN\ inserted or no!ified by the genet.i.C 

nenipulatiaw. Qx:ument the ancunt of any donor DM\ in exc:ees of 

the aacunt ~ed for the aairtf.zIal etfec:eiw qenetk: &lteration in 

the fiMl oonBt..t\IC:t.J. Predict \Ilether any cbangea in rath>logleal, 

eco1cqical., physiolog':1c:al, or genetic prcptrti_ ot tc.t O1'!janism 

would be anticipated as the result of the excess donor mA. 

2. Descrlbe the azrount of any vector ~ rtI'Ia.i.nin:J in the final. 

oonstruct.icn. Pra:Uct \lthether any changes in pathological, 
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eoologicll, ph}'8iol09ical, or genetic properties of the 1'oIt 

exgani.sta. \Q.1ld be anticipate:J as the result of any r~ 

3. Describe the metrod of introduction of the ~ an:!. selection of 

altered organisms. If m.icro.lJ:ga.ni.sms are used to intro1uoe 

vectors or are vectors t:hemsel vas: 

a. Indicate l'DrI they catp!lre with wild-type strains; . . 

3 

b. If diaumed patl'oqens are used to transmit the vector, irdioate 

factors that will rroat lilcely prewnt these microorganiaa from 

reqaining or acqu.iring path)gerW: potcltial; 

c. If the wctDr 1. likely to survive 1n.!ependantly of the host(s) I 

refer to this possibility ard provide any avaUable data to 

assess the probability of tra.nafer to other organ.i.sms: 

d. If a ndc:rocxganiam will a1l.y be ua«l to int.roduce a vector(s) 

or are vac:t.ors theraeLvas, ~ the a.ans and --.itivity 

of the tec!lniques by lIIhich the presence or the abaence of the 

~ will be assessed in the final exxwtzucticn to be 

released. 

c. Properties of the mxlifie::l Organillll. 

1. Describe anticipated prcperties of the final population of en:Jineered 

organisms with f!II'Ilhuia on the desired etfec.t an! any other possible 

patl'Dlcqical, ec:olCJgical, phy8!olcgica.l., or genetic effects. 11 



Attaclm'ent II - Page 5 

2. Provide data related to any anticlptted or non-anticipateci effects 

of the nOOifie1 microoxganism fran microcosm, greeri1ouae. am/or 

growth c:hanbtr .experimmt.s that sinulate natural oonditiona. 'lbe . 
metrods of detection and. sensitivity of sanplin; tedutiques ard 

periodicity of sampling should be iD1icatEd. 'lhese studies should 

include asgeSsnent of the foUcwirg items. 

a. survival of the microorganiSm to be re1ease1. 

b. Replication of the microorganism to be released. 

c. Disst!!mi.natial routes of the microorganism. 
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3. J:::Iocut1ent the means am sensitivity of the tec!1niquas by W\ich the 

presence or the al:::sence of dcaor organism. will be assessed in the 

final. population of microorganisms to be released into the environ-

nent. 

rv. Release into the envirament. 

A. Describe the experiment involvirg release of the m:x11tled cxganiam into 

the environaent. PrO'J'ide infomation. includin; diagrams. of the 

p:ovided .hould include pertinent plant. soU, \\later, aerOOiologic, 

ard/or other data to assess the contairment or spread of the 

microorganism. 

B. Indicate contai.nnent procedures in the ..... nt of accidental release as 

well as intentional release and procedures for eme.rgency termination Off').. 
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the ex.perimmt. Specify access and security measures for the area(s) 

in which the tests will be perfor:med. 

c. If the microorganism to be released is to benefit. a plant or cx:atrol 

&r¥X.her micror:xganism, a nax:ious ~, or an animal pest or plants, 

provide the following infotnation about that target organism: 

1. Identification, taxoncmy, source, am strain; 

2. Genetic characteristiCs: 

3. Pa~l.o;ical, ecological, and physiological c:haracterstics: 

4.. 'lbe anticipated med1an1sm of the interaction bebWeen the released 

5 

D. 'the prospective effects of the introduced microorgani_ a1. ncn-taz9at. 

plants, animlls, ani :i.nani.nate objects srould be described u appcopriate. 

E. Describe nalitoring procedures am their limits of detectial for eurvival .. 

disaemi.natiDn.. an:i nco-taJ:get interactions of the IIIOditi«! ~. 

Include periodicity of SII'l'Iplirr:J and rationale fOr IlDnitoring proc:edures. 

Collect:. data tJ:)o c::atp.re the trDdified organisna with the l'U't-It'Cdifi8i5 

wild-type microorganism nost similar to the It'Ddified organism. 


